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Introduction
Managers do not make decisions in a vacuum. Rather, the decisionmaking context faced
by managers is rich, often unstructured and complex. This seems especially true for
corporate real estate managers as reports continue to indicate a disparity between 
what senior management and corporate real estate managers view as critical decision
problems (Arthur Anderson, 1994). Initially, corporate real estate research efforts
attempted to address corporate real estate decision problems, identifying, adapting and
applying decision models. Later, the viability of these decision models was called into
question based on their ability to be implemented and to be useful to a decisionmaker
(Gershefski, 1970; Naylor and Schauland, 1976; Little, 1970). Subsequently, the
computer was heralded as a tool to support corporate real estate managers in formu-
lating and solving decision problems. 
Recently, there has been an effort underway to characterize the practice of corporate
real estate and to lay a foundation for further corporate real estate research (Johnson and
Keasler, 1993; Nourse and Roulac, 1993). Underlying this effort has been the assumption
that a richer understanding of corporate real estate decision problems by its
constituencies (i.e., practitioners and academics) will develop and expand its practice.
Similarly, the ﬁeld of “information systems,” now commonly referred to as business
computing, has undergone signiﬁcant growth (Banville and Landry, 1989; Holsapple 
Johnson, Manakyan and Turner, 1994). Yet, neither literature contains an up-to-date
empirical study of the use of various types of business computing systems utilized and
applied to corporate real estate decision problems. In this article, we provide the results
of such a study. 
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Abstract.  This study reports on the utilization of business computing systems by corporate
real estate executives. A survey was undertaken to examine four issues: types of property
data collected, MIS report generation, hardware/software usage, and decision models and
experts employed. NACORE members were surveyed and reported extensive usage of well-
known business computing systems (e.g., transaction processing and management
information systems), while newer systems (e.g., decision support and expert systems) are
just beginning to be introduced into corporate real estate. Empirical analysis revealed
differences among industries in the types of reports and property ﬁnancial data that are
maintained.Although this study is primarily descriptive in nature, it informs both practice and
theory and examines gaps that may exist between the two. It highlights what systems
presently exist vis-à-vis what systems the business computing ﬁeld suggest are possible.
Hence, this research provides a vehicle for establishing an agenda for further research and
discourse among academics and practitioners. Our examination of business computing
system utilization and application by corporate real estate departments begins by
outlining the evolution of the business computing ﬁeld and then identifying common
elements in corporate real estate and business computing including the relationships
between these elements.
Business Computing Systems and Corporate Real Estate
Evolution of Business Computing Systems
The computer seems to have permeated every aspect of management decisionmaking in
corporations. The business computing environment has changed and now encompasses
such systems as electronic data processing (EDPs), management information systems
(MISs), decision support systems (DSSs), and expert systems (ESs), as well as emerging
business computing systems such as groupware technologies (e.g., group decision support
systems, electronic mail, video conferencing), computer-supported cooperative work, and
organizational computing systems. Evidence of this can be seen in the name changes of
corporate information systems departments1 as corporations pursue decentralized data
processing strategies by downsizing, outsourcing and internetworking. Four of these
systems, in effect, characterize the evolution and development of the business computing
ﬁeld over the past three decades as represented on the time line in Exhibit 1. These
systems have found their way into corporate real estate departments in varying degrees
and conﬁgurations. Exhibit 2 brieﬂy characterizes each of these.2
Corporate Real Estate Decision Problems
Knowledge of how ﬁrms manage accounting and ﬁnancial information regarding
property holdings can be found in two primary areas of inquiry. First, there is an ongoing
research effort to develop quantitative decision models. For example, Hoffman,
Schniederjans and Sirman (1990) developed a goal programming model for corporate
property evaluation. Miles, Pringle and Webb (1989) created a model for ﬁrm valuation
with real estate holdings explicitly considered. Nourse (1994) surveyed managers to
determine the current methods they use to measure the performance of corporate real
estate. Such decision models are often complex involving numerous and disparate
variables. In addition, they typically require the user to access various types of data which
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Exhibit 1
Evolution of the Business Computing Field
1960 1970 1980 1990
EDPs MISs DSSs ESsthe ﬁrm may or may not maintain. The literature search revealed no study that focused
its efforts on assessing the likelihood of ﬁrms maintaining the data needed to apply the
various decision models.
A second primary area of inquiry has resulted in a body of literature that prescribes
what accounting and ﬁnancial data should be collected and maintained for reporting and
decisionmaking purposes (see, e.g., Dahlmann, 1987; Farragher, 1984; Richard, 1987;
Ebert, 1986; Brown and Arnold, 1993; MacEachron, 1984). There have been prior studies
analyzing the adoption and use of computer hardware and software (see, e.g., Veale,
1989; Pittman and Parker, 1989; Gale and Case, 1989; Teoh, 1993). However, many of
these studies are dated and do not depict the nature of data maintained within the
various computing systems utilized.
Data and Methodology
In order to assess the present state of utilization and application of various business
computing systems, a survey instrument was designed. The survey instrument used to
gather data consisted of a questionnaire of seventeen questions concerning the type of
information ﬁrms maintained on their properties, reports generated with the data, degree
of automation in data handling, use of the reports, and types of computer hardware and
software the ﬁrms utilized. Questions concerning the characteristics of the ﬁrms were
also included.
The questionnaires were mailed to members of the International Association of
Corporate Real Estate Executives (NACORE) in fall 1993. Names and addresses of
fourteen-hundred members of NACORE were searched and those members employed by
the same ﬁrm, members outside the United States, as well as those members whose
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Exhibit 2
Business Computing Systems
Electronic Data Processing Systems (EDPs)
· Purpose: Routine transaction processing
· Technique: File managment systems
· Example: COBOL program for payroll
Management Information Systems (MISs)
· Purpose: Transaction processing and standardized reporting
· Technique: Databases
· Example: DB2 database for inventory reports
Decsion Support Systems (DSSs)
· Purpose: Decision aids for ad hoc interrogation and problem solving
· Technique: Decision models, databases and fourth generation languages
· Example: 1–2-3 spreadsheet for analyzing investment alternatives
Expert Systems (ESs)
· Purpose: Provide expert advice
· Technique: Rule sets for formalized expert knowledge
· Example: GURU rule set for diagnosing bank failuresoccupations are directly in real estate (i.e., real estate agents, developers, attorneys), were
eliminated. The resulting sample consisted of 986 managers of ﬁrms that are not in the
real estate industry. One hundred-seventy-nine questionnaires were returned representing
a response rate of 18.2%, comparable to other real estate surveys.
Exhibit 3 shows the general characteristics of the respondents. Panel A shows that
64.8% of the respondents are in the retail, manufacturing and ﬁnancial services (e.g.,
stock brokerage and insurance) industries. Twenty-eight percent of the ﬁrms are in other
categories than those listed, such as health care, transportation and food services. As can
be seen in Panel B, the majority of ﬁrms (56%) have assets greater than one billion
dollars. Almost 12% percent have assets between $500 million and $1 billion, while the
next largest group (10.5%) have assets between $100 million and $250 million. From
Panel C, approximately two-thirds of the companies invested less than $50 million in
properties in the last ﬁscal year (1992).
The managers were asked about the kinds of properties their companies own and lease,
and the responses are shown in Panel D of Exhibit 3. Most of the ﬁrms own or lease
ofﬁce buildings (for headquarters and other uses), warehouses and retail space. Almost
57% own or lease vacant land as part of their property portfolios. From Panel E, most of
the vacant land represents 20% or less of all real estate-owned land.
Panel F of Exhibit 3 shows the distribution of the real estate owned and leased by
estimated market value in 1992. The managers were asked to estimate the value of the
real estate to understand the importance of ownership and leasing relative to the asset
size of the ﬁrms. Most ﬁrms (86%) owned properties worth less than $1 billion and 50%
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Exhibit 3
Corporate Demographic Responses
No. of Responses  % Response 
Panel A. Type of Industry
Retail  55   30.7 
Manufacturing 36  20.1 
Financial Services 25  14.0
Telecommunications 7 3.9
Commercial Banking 3 1.7
Wholesale 1 0.6
Food Wholesale 1 0.6
Other 51  28.4
—— ——
179  100.0
Panel B. Book Value of Assets
Under $50 million 16 9.4
$51–$100 million 7 4.1
$101–$250 million 18  10.5
$251–$500 million 14 8.2
$501 million-$1 billion 20 11.7
Over $1 billion 96  56.1
—— ——
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Exhibit 3 (continued)
Corporate Demographic Responses
No. of Responses  % Response 
Panel C. Dollar Value of Real Estate 
Acquired, Most Recent Fiscal Year
$10 million or less 66 37.7
$11–$49 million 50 28.6
$50–$100 million 23 13.1
Over $100 million 36  20.6
—— ——
175 100.0
Panel D. Types of Properties Owned and Leased*
Ofﬁce Buildings(headquarters)  138 77.5
Warehouses 117 65.4
Retail Space 105 58.7
Ofﬁce Buildings(non-headquarters) 104 58.1
Land(vacant) 101 56.7
Factories 50 27.9
Research & Dev’t Facilities 53 29.8
Other 29 16.3








Panel F. Market Value of Real Estate (1992)
Owned
Under $80 million 51 50.0
$81–$200 million 14 13.7
$201–$500 million 11 10.7
$501 million-$1 billion 12 11.8
$1–$2 billion 7 6.9
$2.1–$4 billion 5 4.9




Under $80 million 43 52.6
$81–$200 million 23 28.0
$201–$500 million 12 14.6
$501 million-$1 billion 0 0
$1–$2 billion 1 1.2
$2.1–$4 billion 1 1.2
$4.1–$8 billion 2 2.4
—— ——
82 100.0
*Total does not sum to 100% because more than one response was permitted.of those responding to the question owned real estate worth less than $80 million. For
approximately 53% of the ﬁrms, leased property was estimated to be worth less than $80
million. Referring to Panel B, 56% of the ﬁrms had assets of $1 billion or more while the
estimated market value for 50% of the responding ﬁrms is less than $80 million each for
owned and leased properties, indicating a small value estimate for extremely large ﬁrms.
The accuracy of the estimates was not veriﬁed and the discrepancy may have to do more
with the level of knowledge the managers have about their ﬁrms’ property holdings than
with the actual value of the real estate held by the companies.
Results
Exhibits 4 through 14 show the response frequencies related to the questions on data
collection, MIS report generation, computer hardware/software usage, decision models,
and experts utilized.
Data Collection by Firms 
As discussed by Nourse (1990), part of the management function in real estate decision-
making is to maintain a decision support system. Richard (1987) points out that a major
factor in the management of real estate is access to and use of reliable information by
corporate managers. According to Duckworth (1993, p. 495), “it (real estate) is one of the
most neglected of all corporate assets, and, as such, is typically managed with far less
innovative methods than other assets of comparable magnitude.” Current texts (see, e.g.,
Nourse, 1990; Richard, 1987) point out the advantages of a management information
system and suggest items that should be maintained on the legal, ﬁnancial and other
characteristics of properties held by the ﬁrm. In his discussion of corporate strategy and
real estate management control systems, Duckworth (1993) observed that a signiﬁcant
part of planning and control is composed of the information about properties. He also
reported that real estate management control and planning systems tend to be inadequate
because of insufﬁcient information on properties. Veale (1989) reported in his survey that
25% of the ﬁrms do not have a (computerized) MIS. Firms that do maintain some type
of real estate MIS keep limited information on properties and use the information
sparingly. Additionally, managers use the data available only rarely to monitor property
performance (Duckworth, 1993). 
Nourse and Roulac (1993) point out that ﬁrms ought to have a real estate strategy that
is integrated with the overall business strategy of the ﬁrm. Property operating decisions
should be made to promote the ﬁrm’s real estate and corporate strategies. Nourse and
Roulac further describe fourteen decisions related to real estate composed of information-
related factors, such as property location, ﬁnancing characteristics, ownership rights, risk
management (through use of ﬁnancial analysis), space needs, and tenancy duration. In
the words of Nourse and Roulac (1993, p. 488), “in practice, since few companies are
explicit in articulating their real estate strategies, real estate operating decisions tend to
get made in a vacuum.” In essence, there is a perceived gap in the recommended business
computing systems and their actual creation and usage.
To determine if the ﬁrms have some type of information system, the managers were
asked four questions concerning the types of information they maintain about their ﬁrms’
real estate. As a starting point, the managers were asked, generally, if they had some
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4, 89% of the managers do systematically keep information on company properties. The
question did not refer to any speciﬁc type of information system; we were interested in
knowing whether they maintained some type of record, paper or computerized, on the
properties. As a start, we note that managers begin by following the above-mentioned
textbook recommendations to have a record-keeping system.
Next, the managers were asked about the speciﬁc kinds of information they maintain
on leased and owned properties. The managers were asked to specify the types of
information they keep. The types of data listed were taken from those recommended by
Nourse (1990) and Dahlmann (1987). Exhibits 5 and 6 show the types of information
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Exhibit 4
Do You Have A Systematic Way of Maintaining Real Estate Information?






Information Retained about Leased Properties
Types of Data No. of Responses % Response*
Lease Renew Options 170 96.0
Lease Documents 169 95.5
Current Lease Rates 166 93.8
Property Location 159 89.8
Property Taxes 156 88.1
Leasehold Improvement Costs 137 77.4
Site & Improvement Description 135 75.4
Historical Data-Operating Expense 115 65.0
Historical Data-Lease Rates 115 65.0
Maintenance Requirement 109 61.6
Age of Structure 105 59.3
Leasing Agent 81 45.8
Historical Data-Property Revenue 75 42.4
Planned Leasehold Improvements 64 36.2
Current Market Rents 60 33.9
Other 15 8.5
*Total does not sum to 100% because more than one choice was permitted; total number of
managers responding—177.speciﬁed and the response frequencies. Exhibit 5 pertains to leased property information.
Most of the ﬁrms maintain the recommended types of data, with data on planned
leasehold improvements and current market rents being kept by about one-third of the
companies. Worth noting is data on rental rates. Firms keep records of historical rents
paid on their properties, but only 34% maintain data on market rents. The ﬁrms also have
data available on the lease rates paid (currently and in the past), but are less likely to
maintain data on rents paid to others in the market. An advantage of having data on
current market rents is being able to compare rents the company paid to those paid by
others. If this data were maintained, managers would be able to determine how
competitive their rental rates were and they could take appropriate action to reduce
rental costs. However, very few ﬁrms maintain such data, let alone have it available for
decisionmaking. Other types of data kept included such items as lease terms, tenant
background, landlord information, leased area size, property characteristics (ﬂoorplans,
operating costs, property condition), and appraised value.
Exhibit 6 contains the types of possible property data maintained for owned properties
and the frequencies. Most of the ﬁrms maintain the recommended types of data on the
properties they own, with a few exceptions. Only 33% have data on current lease rents of
similar properties and just 27% maintain property transfer prices. The miscellaneous data
kept by the managers included vacant land for sale, occupancies, ﬂoorplans, building and
site sizes, location (by type of expense), and fuel consumption data. Overall, the
managers maintain records on the recommended types of data, with only a few ﬁrms
having information on current lease rates and transfer prices. As a start for the study, the
ﬁrms in our sample do, at a minimum, keep records of pertinent data that is
recommended for use in management decisionmaking. 
The managers were next asked about speciﬁc ﬁnancial data that is maintained on their
ﬁrms’ properties. Such data, as noted by Nourse and Roulac (1993) and Duckworth
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Exhibit 6
Information Retained about Owned Properties
Types of Data No. of Responses % Response*
Acquisition Cost 154 91.7
Purchase Date 154 91.7
Capital Improvement Cost 143 85.1
Existing Use 138 82.1
Structure Age 131 78.0
Operating Expenses 128 76.2
Date of Occupancy 124 73.8
Zoning 120 71.4
Property Revenue 97 57.7
Current Market Value 87 51.8
Planned Improvements 84 50.0
Percent Utilized 82 48.8
Current Lease Rates-Similar Properties 56 33.3
Transfer Price 45 26.8
Other 14 8.3
*Total does not sum to 100% because more than one response was permitted; total number of
responding managers—168.(1993) is necessary for effective management decisions. Exhibit 7 contains the frequencies
pertaining to this question. Generally, at least 85% of the managers keep expense
information on the properties. Twelve percent maintain other ﬁnancial information such
as real estate taxes, lease ﬁnancial obligations, rents, income, expenses, common area
costs, loan information, and general occupancy costs.
Comparing the frequencies reported in Exhibits 5, 6 and 7 reveals an interesting
observation. From Exhibit 5, 65% of the managers keep data on property expenses, while
only 42% keep revenue information on leased properties. Referring to Exhibit 6 for
owned properties, the revenue and expense data frequencies are similar; that is, 76% of
the managers maintain information on property expenses and only 57% maintain revenue
information. When asked about speciﬁc ﬁnancial information maintained, only a few
listed revenues as data they keep (Exhibit 7). The property revenues referred to in the
survey are those generated by leasing or by using the property in company operations.
Operating revenue can take the form of sales to customers (e.g., sales per square foot of
retail businesses) or revenues created through internal transfer pricing among company
divisions. The results may indicate that many managers do not have information on
revenues and expenses of their real estate and may not be able to report on the
proﬁtability and the performance of the properties under their control. As other studies
have observed (see, e.g., Gale and Case, 1989; Pittman and Parker, 1989) real estate tends
to be treated as a cost center rather than a proﬁt center. The results shown in the exhibits
cited support this view. 
Also, referring to Exhibit 6, 92% of the managers maintain data on the acquisition
cost (possibly for ﬁnancial accounting purposes), while 52% keep track of the current
market value of the properties. In essence, they know the historical cost of the properties
owned, but fewer ﬁrms maintain information about the market value of properties. A
possible reason may be the emphasis in accounting on historical costs as reported in
ﬁnancial statements, rather than an emphasis on market value accounting. In general,
there may be a gap in information between historical costs (expenses and purchase costs)
and current market data (rental costs and market values). Managers may not be updating
their information systems concerning current market rents and property market values.
One other possible reason is that managers do not need information about current rents
and property values. The next section will discuss related aspects of this topic.
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Exhibit 7
Financial Information Retained on Properties
Type of Information No. of Responses % Response*
Depreciation Expense 162 93.6
Maintenance Costs 158 91.3
Utility Costs 155 89.6
Insurance Costs 147 85.0
Other 21 12.1
*Total does not sum to 100% because more than one response was permitted; total number of
responding managers—173.Management Information Systems and Report Generation
The managers were asked questions pertaining to the use of the data collected and the
extent of computerization of their information systems. As discussed in the previous
section, 89% of the managers said they had some kind of systematic way of maintaining
property information. The managers were also asked about the extent to which the
information is stored using a computer system. Exhibit 8 shows the response frequencies.
Eighty-ﬁve percent of the managers said they used computers to store and maintain over
40% of the information. A large majority of the managers not only systematically keep
information, but they also use computer systems for the record-keeping function. Nourse
(1990) and Richard (1987) generally discuss the advantages of using a computer to
inventory properties which includes enhancement of the ﬂow of information to managers,
creating the ability to look up detailed information in ways usable to managers and
improving managers’ ability to tailor the information to better track, plan and control
real estate. 
To examine the use of computerized MISs among the managers and to examine how
the information is generally utilized, the managers were asked a series of questions
pertaining to hardware and software used and reports generated for management
decisions. The managers were asked to specify the types of reports that are generated
using the data they maintain and whether the reports were created with computers or
prepared manually. The frequencies are shown in Exhibit 9. The question was designed to
directly examine the extent to which the data collected is utilized. Nourse (1990) and
Dahlmann (1987) list a series of speciﬁc reports that should be generated using a
computerized MIS. Nourse also discusses the purpose of the reports and frequency of
issuance (e.g., annually, monthly). The precise recommended use of the reports is not
discussed, however. The lists of reports speciﬁed by Nourse (1990) and Dahlmann (1987)
were used in the questions; the managers were allowed to specify any other reports they
may generate. However, given the length of the questionnaire, the managers were not
directly asked how the reports were used nor how often the reports were generated. 
Looking at Exhibit 9, we see that most of the managers generate the recommended
reports. That is, well over 50% of the managers speciﬁed that they do create most of the
suggested reports. Appraisal reports, however, were the least frequently created reports
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Exhibit 8
Percentage of Firms Using Computer Information Systems for Maintaining
Real Estate Databases
Percent of Data Maintained 







172 100.0with a small majority of the executives reporting their use. The kinds of miscellaneous
reports created were lease versus ownership analyses, cost savings reports, construction in
progress reports, proﬁt and return on investment reports, and environmental reports.
With respect to how reports are created, computers tend to be used more frequently to
generate reports. Computer-generated owned property, leased property, subleased
property, lease action date, occupancy cost, and book value reports are speciﬁed by over
50% of the managers. Each of the listed reports are prepared without use of computers
by less than 50% of the managers. Overall, computers are commonly used to assemble
data, maintain data and to create reports for managers.
However, it is worth noting that many of the reports are still created without
computers. For example, acquisition reports are created manually by 32% of the
managers, surplus property reports are manually created by 30% of the managers and
35% of the appraisal reports are created manually. As common as microcomputers are,
there are still some managers creating reports the “old fashioned way,” without
computers. 
Hardware and Software Utilization
The managers were asked questions concerning the usage of hardware and software in
their real estate management activities. The managers were asked to specify the type of
hardware systems used, and the frequencies are shown in Exhibit 10. Interestingly, 92%
of the managers said they used mainframe and minicomputers to operate their
information systems, while approximately 38% speciﬁed microcomputers. That is, larger
computer systems are still being used rather than desktop microcomputers, even though
those systems probably are cost effective and are easily obtained today. About 18% of the
managers speciﬁed other systems such as speciﬁc types of computers (e.g., AS 400s and
laptop computers). The ﬁrms’ real estate MISs are computerized, but managers are still
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Exhibit 9
Reports Generated by Real Estate Departments
Computer Manually No
Generated Prepared Report
Types of Reports No. %* No. %* No. %*
Leased Property  134 78.8 21 12.4 15 8.8
Lease Action Date 112 70.0 29 18.1 19 11.9
Book Value 98 62.8 26 16.7 32 20.5
Owned Property 111 73.5 25 16.6 26 9.9
Subleased Property 91 58.3 25 16.0 40 25.6
Occupancy Cost 87 57.6 20 13.2 44 29.1
Property Tax 88 55.7 44 27.8 26 16.5
Surplus Property 78 48.8 48 30.0 34 21.3
Acquisition 35 23.0 58 38.2 59 38.8
Appraisal 24 16.4 52 35.6 70 47.9
Other 12 75.0 1 6.3 3 18.7
*Columns do not sum to 100% because more than one response was permitted.relying on larger systems for computing power. The conversion to microcomputers and
local area networks (LAN) has apparently only begun. 
Exhibit 11 shows the frequencies concerning the general types of software used:
customized software developed within the ﬁrm, standard software commercially available
and customized software developed by outside programmers. The managers were asked
what percent of the software was developed as speciﬁed above. For 55% of the managers,
only a small proportion (less than 20%) of the software consists of customized programs
developed by the ﬁrms’ in-house computer programmers. For 78% of the managers, only
a small proportion (less than 20%) of the software is developed by programmers outside
their companies. However, for 44% of the managers, a majority of the software packages
are standard or “off-the-shelf” programs such as Lotus 1-2-3. By way of comparison,
20% of the managers said that over 60% of the software they use was developed within
the ﬁrm, 8% of the managers use programs developed by outside computer specialists
while 44% said that over 60% of the software they use consists of standard, commercially
sold programs. Overall, managers heavily utilize standard software systems such as Lotus
1-2-3, Excel, and Symphony to maintain real estate data and generate specialized reports
for their ﬁrms. 
The managers were also asked to list the software they consider to be the most import-
ant in making real estate decisions. These are listed in Exhibit 12. Most correspond to the
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Exhibit 10
Computer Hardware Used by Real Estate Departments
No. of Responses % Response*
Type of Computer Yes No Yes No
Mainframe 83 92 47.4 52.6
Minicomputer 80 95 45.7 54.3
Microcomputer 66 109 37.7 62.3
Other 31 144 17.7 82.3
*Columns do not sum to 100% because more than one response was permitted.
Exhibit 11
Types of Software Utilized by Real Estate Departments
Developed by 
Developed in-House Standard Packages Outside Programmers
Percent  No. of % of No. of % of No. of % of
of Software Responses Response Responses Response Responses Response
0–20 92 55.4 47 28.3 128 78.0
21–40 15 9.0 9 5.4 17 10.4
41–60 26 15.7 37 22.3 6 3.7
61–80 12 7.2 19 11.4 5 3.0
81–100 21 12.7 54 32.5 8 4.9
—— ——— —— ——— —— ———
166 100.0 166 100.0 164 100.0responses shown in Exhibit 11. Thirteen managers (7%) cited customized programs as the
most critical used in real estate analysis and decisionmaking. The vast majority of the
managers cite standard, commercially available software as the important packages they
use. Managers are using generic software to perform specialized activities in information
maintenance and report generation. However, they were not asked why they believed the
software was critical. It may be due to the adaptability of generic software tools to
speciﬁc needs, but it may also be due to the lack of availability of specialized real estate
software. As one manager said,“We use anything we can get, nothing seems to ﬁt our
need, in-house stuff is anticipated.”
There is an apparent conﬂict in the responses about the common usage of spreadsheets
and the usage of mainframe computers. Spreadsheets are designed for use with
microcomputers and are the main software used by executives. However, managers also
stated that they rely heavily on mainframe computers to provide reports. This is not
compatible with the spreadsheet responses. The survey did not inquire as to why the
managers rely on mainframes and this accentuates the need for further investigation into
the nature of software systems available to managers on mainframe computers. 
Utilization of Decision Models and Experts 
Nourse (1990) and Brown and Arnold (1993) discuss the capital budgeting and property
performance models that executives ought to use to make real estate management
decisions. Essentially, they recommend the use of discounted cash ﬂow (DCF) models to
evaluate property disposition, acquisition, leasing, and operations management. Nourse
relates the use of the net present value (NPV) method to the ﬁnancial objective of
maximizing shareholder wealth advocated in the ﬁnance discipline. The DCF models are
designed to lead managers to make decisions that will maximize their ﬁrms’ stock price.
Brown and Arnold (1993) also recommend executives use standard ﬁnancial ratios (such
as return on assets, return on equity and total asset turnover ratio) to evaluate property
acquisition and to measure the performance of real estate assets. 
In line with the suggestions by Nourse and others, the managers were asked to specify
the kinds of analytical models used in their decisionmaking with the computer systems
and data available. This question was designed to determine what software was utilized
and how the data generally were used in decisionmaking. The results are shown in
Exhibit 13. The ﬁnancial models listed in Exhibit 13 (from net present value to ﬁnancial
BUSINESS COMPUTING SYSTEMS IN CORPORATE REAL ESTATE 223
Exhibit 12
Software Systems Assessed as Critical by Managers
Software System % Response*
Spreadsheets 98






* Total does not sum to 100% because more than one response was permitted.management rate of return) follow those recommended by Nourse and Brown and
Arnold. The models listed have also been found to be commonly used by institutional
real estate investors and corporate real estate executives. The most common analyses
performed are ﬁnancial in nature, that is, computations of property net present value
(82%), internal rate of return (78%), payback period (64%), cash-on-cash return (50%),
and breakeven analysis (42%). A minority of managers perform non-ﬁnancial and
statistical analyses with the software and real estate data such as linear programming
(12%), goal programming (12%), PERT/CPM (18%), and regression analysis (24%). 
Most of the ﬁnancial analyses cited can be performed on standard software packages,
possibly indicating that there may not be a need for specialized real estate software. It is
worth noting that a small percentage of the managers do use mathematical programming
in their decisionmaking and at least some statistical analysis (regression). In recent years
academics have applied mathematical programming models to real estate decision-
making (see, e.g., Hoffman et al., 1990; Miles et al., 1989). The results lend some support
for the growing sophistication of managers. However, managers still are using software to
perform standard ﬁnancial analyses for real estate evaluation and decisionmaking. Given
the responses shown in Exhibit 13, corporate real estate executives are applying the
recommended discounted cash ﬂow models and accounting-based models in evaluating
their ﬁrms’ real estate. The survey, however, did not delve into the details concerning how
executives used the models to make speciﬁc decisions because the questionnaire would
have been extremely lengthy. Our concern was with the kinds of models managers
generally used in their work. Further research should be undertaken to determine more
precisely how executives use the models to make speciﬁc decisions in managing company
real estate.
Finally, the managers were asked to specify the experts they utilize in real estate
management activities. Exhibit 14 shows the frequencies. The most common experts used
are real estate appraisers (by 81% of the managers), with tax experts (accountants and
lawyers) the second and third most common (46% and 43%, respectively). Twenty-one
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Exhibit 13
Analyses Performed Using Software and Real Estate Data Maintained
Analyses Performed No. of Responses % Response*
Net Present Value 110 81.5
Internal Rate of Return 105 77.8
Payback Period 86 63.7
Cash-on-Cash Return 68 50.4
Breakeven Analysis 57 42.2
Accounting Rate of Return 42 31.1
Financial Management Rate of Return 42 31.1
Regression Analysis 32 23.7
PERT/CPM 24 17.8
Simulation 21 15.6
Linear Programming 16 11.9
Goal Programming 16 11.9
Other 12 8.9
*Total does not sum to 100% because more than one response was permitted; total number of
responding managers—135.percent cited other experts not listed in the question such as real estate brokers, ﬁnancial
analysts and environmental consultants.
Analysis of Variance
ANOVA by Industry: Data Collection. Analysis of variance was performed on the results
for the questions pertaining to the collection of data. We were interested in determining
whether there were statistically signiﬁcant differences in the mean responses by (1) type of
industry ﬁrms are in, (2) book value of assets of companies and (3) dollar value of real
estate investment made in the most recent ﬁscal year. The purpose of the analysis of
variance (ANOVA) was to determine if there are signiﬁcant differences in the collection
of data, in the creation of reports and in the use of computers by industry, company size
and real estate investment made. Exhibit 15 contains a description of the categories of
industries and company sizes of the sample. Exhibit 16 contains a list of the variables on
which the ANOVA were performed. The variables from V18 through V43 in Exhibit 16
are the variables related to data collection, V59 through V61 refer to various reports
created by companies, V81 and V82 refer to ﬁnancial and statistical models used to make
decisions, V84 through V87 refer to the use of experts, and V52 through V66 refer to
computer usage. The null hypothesis is that there is no difference between the mean
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Exhibit 14
Experts Utilized by Real Estate Managers in Decisionmaking
Types of Experts No. of Responses % Response*
Appraisers 134 80.7
Tax Attorneys 76 45.8
Tax Accountants 71 42.8
Other 35 21.1
Investment Counselors (Real Estate) 30 18.1
Independent Financial  Consultants (non-Real Estate) 28 16.9
*Total does not sum to 100% because more than one response was permitted; total number of
responding managers—166.
Exhibit 15
Industry and Company Size Classiﬁcation Analysis of Variance
Industry Type:
G1 Manufacturing and Petroleum Companies
G2 Retail and Wholesale
G3 Financial Services and Commercial Banking
G4 Telecommunications and Other
Company Size:
S1 Under $250,000,000 in Assets
S2 $251,000,000 - $1,000,000,000 in Assets
S3 Greater than $1,000,000,000 in Assetsresponses in the types of data that ﬁrms collect. That is, type of industry, company size
and the amount of annual real estate investment does not affect the types of data
collected, the types of reports created, use of experts or use of computer hardware.
Exhibit 17 contains the results of the ANOVA by variable. For the level of real estate
investment, there were no statistically signiﬁcant differences between the mean responses.
The null hypothesis cannot be rejected in regard to the level of real estate investment.
Firms do not differ in the types of data they collect, reports they create, hardware they
use, or experts they utilize on the basis of how much real estate is acquired (in the most
recent ﬁscal year) by their ﬁrms.
Referring again to Exhibit 17 we see that there are statistically signiﬁcant differences in
the types of data collected by industry. The null hypothesis is rejected for V18, V21, V38,
V39, V42, and V43. V18 is signiﬁcant at the .05 level for the ﬁnancial services and
manufacturing industries. That is, ﬁnancial service ﬁrms and commercial banks are more
likely to maintain data on historical operating expenses on both owned and leased
properties, current lease rates, current market values of properties owned, and transfer
prices. Also, manufacturing ﬁrms are more likely to maintain information re current lease
rates on properties they lease than companies in the retail and wholesale industries. V25
is also signiﬁcant, indicating that ﬁnancial services ﬁrms are more likely to maintain
current market rents for properties they lease than retail and wholesale ﬁrms. V38 is
signiﬁcant, at the .05 level, indicating that ﬁnancial services ﬁrms are more likely to keep
historical data on operating expenses than manufacturing and petroleum ﬁrms. V39 is
signiﬁcant for two groups of industries, G3 versus G1 and G2 versus G1. Companies in
ﬁnancial services and in retail/wholesale are more likely to maintain historical data on
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Exhibit 16
Variables Tested for Analysis of Variance
V18 Historical Operating Expenses on Leased Properties
V19 Historical Property Revenues on Leased Properties
V20 Historical Lease Rate on Property Leased by Company
V21 Current Lease Rate on Property Leased by Company
V25 Current Rents in Market
V38 Historical Operating Expense on Owned Properties
V39 Historical Property Revenue on Owned Properties
V40 Acquisition Costs of Owned Properties
V42 Estimates of Current (Owned) Property Market Value
V43 Transfer Prices
V59 Occupancy Cost Report





V85 Hiring Investment Counselors
V86 Hiring Tax Attorneys
V87 Hiring Tax Accountants
V52 Percent of Data Stored on Computer
V64 Use of Mainframe Computers
V65 Use of Minicomputers
V66 Use of Microcomputersproperty revenues than ﬁrms in manufacturing/petroleum. V42 is signiﬁcant, meaning
that ﬁnancial services ﬁrms are more likely to keep data on the current market value of
properties they own than ﬁrms in retail/wholesale. Finally, V43 is signiﬁcant for three
groups of industries; G3 versus G1, G3 versus G2 and G3 versus G4. That is, ﬁnancial
services companies are more likely to keep track of the transfer prices of their owned
properties than companies in manufacturing, retail/wholesale and the telecommuni-
cations.
ANOVA by Company Size: Data Collection. An ANOVA was performed on the same
data collection variables for different classes of company size (as shown in Exhibit 16).
For most of the data collection variables the null hypothesis cannot be rejected. Only one
variable, V18, was signiﬁcant at the .05 level. Companies with more that $1 billion in
assets are more likely to maintain historical information on leased property operating
expenses than companies with assets between $251 million and $1 billion.
ANOVA by Industry: Report Generation. An ANOVA was performed to test for
difference in means between industry, company size and property investment level for the
kinds of reports generated and for the method of creation (manually or by computer).
None of the tests for differences by company size or investment level are signiﬁcant at the
.05 level. However, one variable was signiﬁcant for the industry tests. G2 versus G3 was
signiﬁcant for V61. Retail/wholesale companies are more likely to either (a) not create
appraisal reports or (b) create appraisal reports by computer than companies in ﬁnancial
services/commercial banking. However, ﬁnancial services/banks prepare more appraisal
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Exhibit 17
Hypothesis Testing - Analysis of Variance
Accept/Reject
Hypotheses F-ratio F-prb Ho
G3 vs. G1 3.8441* .0107 Reject
(V18)
G1 vs. G2 3.6178* .0144 Reject
(V21)
G3 vs. G2 3.0553* .0299 Reject
(V38)
G3 vs. G1 3.4055* .0191 Reject
G2 vs. G1
(V39)
G3 vs. G2 3.7655* .0120 Reject
(V43)




G2 vs. G3 3.5208* .0168 Reject
(V61)
S3 vs. S2 3.6372* .0284 Reject
(V18)
*signiﬁcant at the 0.05 levelreports (either manually or by computer) than retail/wholesale companies. That is,
ﬁnancial services ﬁrms create more appraisal reports than retail/wholesale, but retail/
wholesale ﬁrms are more likely to use computers when they do create appraisal reports.
ANOVA tests were also performed on the variable for types of computers used (V64-
V66 in Exhibit 16 ), percentage of data on computer (V52 in Exhibit 16), and the use of
experts (V84-V87 in Exhibit 16 ) for industry type, company size and dollar value of
property investment. None of the differences between groups were statistically signiﬁcant
and the null hypothesis could not be rejected.
In general, there are differences by type of industry in the collection of property data,
mainly on historical operating expenses for leased and owned properties, current rents on
similar properties leased by ﬁrms, property revenues, current market values, and transfer
prices of properties. Overall, companies in ﬁnancial services/commercial banking keep
track of operating expenses on leased and owned properties, current market rents, current
value of properties they own, past history of property revenues, and transfer prices of
property they own relative to the other industries. Firms in manufacturing tend to
maintain data on current lease rates compared to retail companies. Also, billion dollar
companies are more likely to maintain data on leased property operating expenses than
companies with assets between $251 million and $1 billion.
Previous studies (Veale, 1989; Pittman and Parker, 1989; Gale and Case, 1989) have
found that companies generally have not managed their real estate to extract the greatest
performance possible. Corporations tend to treat real estate as a cost center and there has
generally been a lack of tracking property revenues and market values. Since real estate is
an input to most ﬁrms’ production processes, revenues created by utilizing real estate
would tend to be classiﬁed as corporate operating revenue rather than real estate income.
Veale (1989) found that less than 50% of the ﬁrms responding to his survey evaluated
property as a separate asset. That is, real estate has been looked upon as part of the
company asset portfolio, along with equipment and working capital. Real estate is a
means to the end of overall corporate operating proﬁt. The ANOVA results imply that
most ﬁrms, in tracking property information, do not differ much. The reason may be that
most ﬁrms in this sample are billion dollar companies and the MISs used may not be
substantially different. The ANOVA results follow the ﬁndings of previous studies that
ﬁrms do not manage property or track information about their real estate in an
aggressively systematic way.
The exception to the above seems to be commercial banks and ﬁnancial service
companies. Nourse (1994) found that a ﬁnancial company in his survey had developed a
connection between real estate management and its corporate strategy by more actively
managing its property holdings and linking that to the operations of the ﬁnance
department. A possible reason for ﬁnancial services/banking ﬁrms maintaining more
detailed property records is that these ﬁrms may be accustomed to tracking ﬁnancial
information as part of their traditional operations. Included in the sample are brokerage
and insurance ﬁrms, which have investments in property as part of their investment
portfolio. Being familiar with asset management may have led these ﬁrms to more
aggressively maintain and utilize systematic property information systems. Companies
in other industries may still view real estate as an input, that they are “not in the real
estate business,” as one of the respondents to this survey stated. Financial services ﬁrms
may have moved toward the strategic view of real estate as an asset to be managed along
with the other parts of their operations. As Nourse (1994) observed, companies with
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those that have more extensive information systems. It may be that ﬁnancial services
companies have applied, based upon their experiences, new information and strategic
activities to more aggressively manage their real estate. Further research in this area
should reveal why companies in some industries mantain greater information than
others.
Conclusions
In assessing the overall state of business computing system utilization and application by
corporate real estate managers, this study concludes that corporate real estate depart-
ments appear to have sequentially tracked the development of the business computing
ﬁeld in terms of major business computing systems applied to corporate real estate. And,
while the utilization and application of MISs is prevalent, formalized decision support
systems and expert systems have yet to become widely available in corporate real estate
departments, with the exception of spreadsheets. A spreadsheet is a tool for generating a
decision support system. In and of itself, it is not a decision support system, but can be
turned to that purpose by the user. Based on this study, we see that spreadsheets appear
to be the prevalant tool for decision support system building. More sophisticated
decision support system tools have yet to be utilized and applied in the corporate real
estate arena. Expert systems do not appear to have made signiﬁcant “inroads” into the
corporate real estate arena, although the possibility for application is apparent.
Statistical analysis of the data reveals that ﬁnancial services companies and
commercial banks are more likely to maintain data on property revenues and expenses,
current property values and transfer prices of properties owned by the ﬁrms. Also,
companies with assets greater than $1 billion are more likely to maintain operating
expense data on leased properties than medium-size ﬁrms that have assets between $250
million and $1 billion. Banks and ﬁnancial services ﬁrms, in general, tend to maintain a
more comprehensive set of property data than ﬁrms in other industries, especially data on
current market values and property revenues. This may be especially due to the
regulatory environment under which banks operate. Regulators require more
substantiation of loan data and this experience of record-keeping may have spread to the
data maintenance related to the property owned or leased by banks and ﬁnancial services
companies. Armed with detailed information about property values, transfer prices and
property ﬁnancial data, bank and ﬁnancial services companies should be better able to
make informed decisions about the management of real estate held for their operation.
An area of future research would be an examination of the quality and effectiveness of
real estate decisions made by bank and ﬁnancial services executives relative to companies
in other industries that maintain a less substantial property database. This line of inquiry
would also necessitate research into property ﬁnancial performance measures and related
topics.
Notes
1 It is interesting to note that the names of IS departments have closely followed the development
of each system (i.e., EDP department, MIS department).
2 An overview of the business computing ﬁeld can be found in Holsapple et al. (1994).
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